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(57) Abstract: 

t 

PURPOSE: A method for forming a contact hole by j 
using both a resist flow process and an electron! 
beam scanning process is provided to permit; 
formation of a much finer contact hole. 

CONSTITUTION: In the method, a photoresist layer' 
(22d) is formed on a target layer(21 ) to be etched, ■ 
and then patterned by using exposure and wet 
development. The target layer(21) may be an oxide' 
layer, a poly oxide layer, a nitride layer, a BPSGt 
layer, a metal layer, or organic/inorganic anti-! 



reflective layer. The photoresist layer(22d) may be homopolymer or copolymer of poly vinyl phenol, poly 
hydroxy styrene, poly norbornene, polyimide, poly acrylate, or poly meta acrylate. The patterned 
photoresist layer(22d) is then flowed at a temperature of 50-170°C for 5-300 seconds. Next, an 
electron beam is scanned to the flowed photoresist layer(22d), so that internal binding structure in the 
photoresist layer(22d) is hardened. The scanning is preferably performed with a pressure of 10-50 
mmTorr, an acceleration voltage of 1-50 KeV, and a temperature of 20-400°C. Then, the photoresist 
layer(22d) is flowed again, and the desired contact hole is formed by using the resultant photoresist layer 
(22d). 
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(19) CHoj-SJ^^SCKR) 
(12) S3H^§M(A) 

(11) ^2001-005707.1 
(43) SPHStt 2001^07^04?? 

(21 s ) ■SgUZ 10-1999-0058822 

(22) S'g-a-W. 1999a-T2fl.17a 

(71) mm?l oBIM^Bi'Eai 

231 OISAI 0H3IHI #136-1 

(72) ssw as 4= 

S:?l-SGISA|SSS190-2d3OHQe2tBS5O1S: 

s Tisai a ai aura Mgaa ehs tu-af^j qh&m rose 12042 
(74) aai:e! asm- 

(54) aa^M g^g jgauga b ^ak gs^gstgqgggga 

s g«g etsa ^ms- m£ ssoLssixi, oot^m ssii- sanara ai-g^ 

J= i£$ &2IWAI 2-&^ d-g'tf OlgmOl WS» &MM StreiO. 

£ is saisi asm sisb 5^*21 &s AhS, 

£ 2a LHXI E 2e£ £ US^I ttAlflLN WE 5 s !* ^2 SfSw UEHHS *t 8-3.1B 

£3sa arg2| gjAIOHOil EQfi 5*|.* ^2 S3 Oil ^KH 33 AI-3 . 

(5.S2J £fi «g(HI CHS* ^22J gg) 

21: E|^2|:S 22: UK-Sf 

23:- SABI 

a gg§ bj-ea ^tjo, a^Hg: g^gjOii 5h*T 3S£S, MD ?l^£Su ai73^M (Resist 
flow) Sglf HFSg «SSHH AhStJ£S« DIA1I HB@S| gfgOfi Stf 

2tOIOr. 

aeon »£» msei ^21 S3E5h s^wism to^ geisg me ^2 ssoi §§s 

m B^tm aaO. Ei.^IlEffl| (Lithography) SSOii 2|£f DI'M D@ «"« 2>^°J 2°0L 

in-* sHia d^h, ai^' &s sou ay raswi ^si ffltiawiH ^ as saeoi twa^f u 

EHja'STD. 

D0# 101, KrF biD- Stil a a (Conventional) 0^31 A^FS 3^0)1 a««SS! 5 E -i|^ SHS^J 
180 nmS LfEHiSB, 180 noa ifli@ SO CPffi B?\2i WfiM UR&E. • 
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s«otaw. ,tt= in^as #^oii ^m^im Est!- $<hi, ±& aga* £# -mm ?\rm 

371 2j g-gfst IH@^ «g£!0. 3 ^M, S0| S£ OI^OflAJ S£2| Iff 01?) a§m ^tSshS, 
e&eHW IfAgE] gggoi £)5h0) 010! a^9«W ««S =SJS 37171- MOUTH E|£ a0IO 



go, o^o S TauSTB SrtJl OlSS-raAL £bl*§(Overhare)0| S^KS Saa|fi! gjTfl ^(Critical 
Dimension: CDPh SO. 

awl mo, oi 2=si ^)2| ggooAi astet ^asm aor oi a si 733, wzn i»2J 

35 SS# Sga&rTi SttH £IO 

£ IM= #71 2t SOL J3IAH 1124 5§5Sf . «jS«PI «L«K1|' 3=2| f£° 7i»£ 2fg0iAi. 



□raSWfe am § 4=SlO 

a efga ^7121- SS SSIISm SI3SI-7I «KT a®3. ZftR±S.ft£? SS2r 37} g2| 4A> 2fg§ 
BSSKH ATg*t££*M, MD OlAttt SHS2J ^ajgm WB* HSSr=a 3 WQI 2iO. 

aa*t 

1 aa 

stoii axma ^Amoi lh^sj g.g attAi?fe *m%> #7i w± m^toi oi^oia aimm 

m3? AP1£ 12» M?3 IS? SMBh #71 31ft MSS OimSKB 5q«»*fiftte SMS 
S£f*+= am ^32S ttO. 

#71 El*jam£ atrSt, ma a»st. S»Sfi BPS&XBoro Phdspho Silicate Blass), S?QI&(A1). S£ 
£SW, 3SM(Co), EIEfe(Ti) §2| g^, S3|/?7mffiA>'»?q si g2| 01!= Slog 21 

StO 

#71 aws- ma ay jama, ma skiie^ai ^ehmssti, ma tiaaii, ma Qtosra, ma 
oioietl ma q>3seiidiM?iL ma mo o r 3maoiM7ii2i &utm e= sgtm §2j oij= sma 
am m®2.3. tto. 

#71 Ml 3HHI^A| =SiDfil3IO|e(ethyJ 3-ethoxypropionate), Ml 3^0flMAI 

SSE|;2Lil0|'M<»ethyi 3-methoxypropionate), AF0|gS*SAfe(cyclohexani3n), .B'SS?Sga§ OUS 01101 
s. QhAfl.LU 01 M (propyl enegiycoi methyl ether acetate),. iHISOfllSflM, S?g> t#2!, P^#, CIMm at 

moral s ssi §dh es omsi stt sua /asstoi gstsif «^sk= am ig°s *jo. 

#71 BSStS hOSL KrF, ArF, EUV(EJectroHJItra Violet), 3A> S, E£ X-£! SSI 01!= %\UW a 
S3 AJSftKM iaSfe 3S iS2£ SO. 

«7| HUeiS 0.2.LH73 l;5 w 2| ^JJIIS £5§fe am 9€2S SO. 

^71 731 .1 n aiX|>iE §£? HI 50 LHXI 170 *C AtO|°1. SEOJJU 5 4LHX1 300 i =2t i>*Sor£ 

am 

#71 aXF iJg 1t).LH7d 50 mmTorrSI °t^2t, 20 LHTvl 400. C2J 1LH73 50 KeV2J SS°M ^At 

st= am *o. 

#7i axi-'us §i, it^, ot=£; mm2i s?i7i &hhiai, ro lhai 300 rmei 371m a= sooimoii ch 

o-l-Ol 0.. X LHAI 12 /iiifil g^lS SAtm ^ASr= am ^S^S *0. 
#71 373- S= ^At/aS 1 ArSStc am i9£S 

#71 7^0 1 ft S ft 2 a^l^M me? ISI 2g, ma 01 M (Hot plate), 73-212 U1I0I3 g-#, 
iSAICHEl (Proximity) WI0I3 dt#. =ej BtOlM S°| CHii tt 7tWm Atgtfe am ^323 *t 
Cj. 

□tot, ES0I1 2J71Sh01 S ^gS| UrifS!*t ^AlOlim 73-/4ISI mSSrE^ tio. 

e ass aiA-ti nj@2j e^s-m «sst7i ^mshm 371 stm eiiAiiM is? aam Tia^n. a 

AT- SOD 21S;Kfl aa-StS) LH^2| 33 ^if 3HAI7II1, 3 ^Ofj CtAI EJAI^e |g? ^tStt 
E 2a tHAl E 2e^ H |*g2| ^AIOHM mt §Bj§€S gtgOJ °i01A1, a Sa£» UEhS a 

oio. #7i sgm mztw . d. atsm waam QbSi so. 

sat, e 2a£Hi EAis uw soi ^a^tsAT- §t= iii^as(2i) #¥oii aaat22)# ESttO. #71 El 
#a#.(2i)£ igstss kmrnk d*»stoiu ma ittjsh msiet, bpso, e^ essss At#a= s 

^OIS. Si!!, laM , ElElfeSSI g^e{S ^E 213, S7I/£?7I yStAt S73^ 4=E 2iO 

3aii, #7t aaets ma aiy imti. ma sioiewai ^aoissTii, ma iMayiTii, ma oicrst 
7B. ma oioiETo, ma OBvaioisTg. ma mo otssaoiMTjej es^ai e= asttai sai m 

Um ArS&feQI, 0.2 LHAI 1.5Air£l ^JlflS E5*0. 3a3, #7121- S£ 7flm2J #71 aitStS (HIS 
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3HH|EA| = SK1£UI0|E. MS 3-OUHAI EaillELOOia. AlOliatSAfe, 5S|^fa§JlflI Oflf B 0\ 

mom7wmm4B. *si. am*, qmi emoioie§si ©oh es 01121 sti- § 

0H1 AhgSKH 5«KDS *«*tO. 

□ $011 E 2bOfl EAI1! UK* SOI. SSSK22)» kimi3, £3 S21 4=t«SI01 ffBJ* Hf»l 

D. 01 £ SSOfl A?4o}= 271 MAi A^S S#0fl tQE> l-EK!. Krf , Art, EUV, 

^g, Efe X-^g At€S 4=210. 

□a OS, E 2c0fl EAIS! fert£1 S0I, HH0I3 SSI SftKti 3S«U22a)l .15?AJS£S/d M» I| 

SgOfl 40 m 0151°) 3?|Se S±AI?I7| flSHU 50 LHA1 170 X°l £E g£|0UA1, 5 £ LHAI 300 2 § 
<2 Hi 01 3 £§1 Al?lb 2101 

3EI3 LW, E 2tl0fl EAIS b»2|- SOI gj (23)S Bg«K&O0l ^AloKM a»Sf(22b)2| LH^°J 3 
S S^AISAd, sfe^S 33^ ^22| 3&5. k (22c)g «St»Q. 

01 Iffl; SAT B(23)S I£ i+fi. Was. M2| tf«|7| *FCHMd ?AloF=OI. 8Rt 10 LHAI SO ramTorr 

mm Srss am. 7M? a&rs 1 lhai 50 kev Atom i<?ia tm. &e^ 20 lhai 4oq -c°j gs«s 

E'*> 271 WAT S(23)£ 5jg £Am= 2101 HUh^tiai . 60 LHAI 300 nrrfil 371 § ?£= SOOIUl 

oTfflfltil. 0.1 LHAI 12 ura°l LHOilAI SATl^AtfKz 2101 HfBWItt 
3fi|3. SAT @J2J 5M S§ 121 DS $Ak/B92& gA|$fe 21E 7TsSH3. 

,&WJ E 2e0fl EMS d>21 SOI, LH" ^£71^ SftiS 2EH2I £M^(22c>l QMJtO\ 3 

Ssa^awwi f I^ai? i Jen i r» aiAi^M gas 3.3* w 01 uhoii=, o qi sat b_w i si 
Sol &i°H22d)l u7*3l7T geaoi 335112 2ehoi7i (iism..h 1 # ara^a fag ssia 
Hiae^aW=^^?r&S!i5i! so. new. gas g§°i ses> ai3S sbm££an. 

OWf!' ^g ?fe 5 E -*!£ IBS* 4= 213HI SO 

«i 2»a?a^a §a^ sss sm. srsaioia. uvwioih oigswu. ^ 

SAI01EI, SfS! U8013 ^ft OlgoKJI ^AIST 4= SiO. 

E 3= SOI B SS2| ^AIWIOH [Q-5. SflAl^M IS? S§ 2t SATS ?AF S§# ^*SS«J1 S 

q»^5 ««1 ^ai3s^oirEfcH*""aoi omisi rassj 501301 am= 21s « 4 ao. 
^ ^ ^> 

(Mdm AT/aisi «aer soi, s sssi smgmg mem was ■ aw«a is? HS^I 

§4oi LH¥a X1LT«J|| kBLM 2HT«0I SSSfe 211 SATS 4= 213, 30fl C&SJ DMti- UBS21 ^ 

mmm 4 sfe sioi sip-. 

ttt&AI!. &EX-D ±7.m SSSjSS OIS 4= 213, SJEfcll ibAT J3I2 SSS °!S^Aia 4= 210. 

am. & sss 3 saim simjq ss hwb-ai asm* m^m ^ajs * 2ia. 

(ST) S^St 

g^*»: i, ^ztfffiAT t\h wn^im gam sn^ ee^ k^, a4 v 71*1 ai ss ^ 

EH 2| S^ IH@# ^So|~ eTflej, 

^71 s&em ss^ ai?i= jai 1 n ajAi^a sa? 

sa^%! asjeroi- Sat g# ^afo+oi lh.^°i s§ ssi-ai?!^ 

&?i ma ^?2?h s.ss si^s mai^ ai?i^ hi 2 *f aiAiia ga^^ia, 

291 S©5f IB@§ Olg&W t!£5fe STfll 21# ^S«a tfe 

g?#2. Till 1 tm 2101 A|, 271 KI^^SS 

(Itff. 151 i*tFS|, BPS6, E^ SiB. 3SM, f EJS MSI g^. E= S7|/? 

71 y&Af SA1 si g2| 01 1± otuei 21m §S£a oie ^2 
g^* 1 " 3. 3511 1 %m 2101 A1. 271 SSte|-S 

0.2 LHAI I.SffSI ^'JSia EE5^ 211 m®°£. oh= 5^^- ^2 IfS. 
4, Ifl 3 *W 2101 A). 271 Sl^S 

ga ay HsPii. ia sroiE*.Ai ^EioiisTiii iei taaaM. ia otoe?j. sa 0101=3* mm 
B\Mmmn?mi\ mei d^tfaioiMTflsj seem e^ sstM ^21 eh- oTuei 211 ss^a 

§^?tr 5. HI 4 tKW 2101 A1., 271 SS^S 

win 3-MSAi =am2tiioiE mil 3-m^ai ESEiauioia. AKDiga«!Affe, Ea^ss.sas mil Oil 
5l owuiqiC Dt#Msk%, ^ l^ai. aWtf, antt- emoioie msi eoh e= 01121 

St* €DH1 A^oKfl t*2Sh= 211 SS^a Sfe = E -!Jg 
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6. a 5 *HH1 2i0tAJ. £71 &if^S 

Krf, Arf , EUY(Electro-Ultra Violet), S7J g. 5^ X-3 §2J Oih: oHJl MSSKS 

s^?tr 7. hi i «jw 2ioiAi. a i » axi^g §§§ 

50 LUX! 170 *c AWI2J SEW A! 5 £ LH*1 300 & §2J- *«Sfe 21s i9££ ol~ «g ^g. 

8. 3 7 «m SUM, £71 SI 1 » EOXI^e |§o ggs 

as. sr laoiM. was woia h^aichei hois g^i. »ej woim gsi oii= « 
e AFmsfe urn sssls th= tag 

S^tf 9. HI 1 * KH1 SiCHAJ, £71 S7J gs 
10 LHJq 50 ra>Torr2| 2W». 
20 LH73 400 *c£| SSOiW, 

1 LHXI S) KeV2| ggrfiB ?Attl^ ^S£S «g W9. 

10. 8 9 SiCHAI. £71 

li. oms, ®m*i es7i tmx. 

60 LH*I 300 nnfij 3711 5fe «QO|fi|0fl CHoKfl 

0.1 LH?q 12 *»£| if AH&h= 2t# §S°5 Shfe geiS 

«W» II. 398K151 10 «HM 2J01AL £71 gJS 

as ?w/ssr MgtKr a# ng°s sejs *£ una. 

iz. si i tra sicnai. £7i a 2 » asi§ mss sss 
as. sr saoiM, 73-215 bdoih s^aioiei ihoih »4j. booim gsj ojt *»■ 
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